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STORMS AND WARNINGS-WEATHER AND CROPS. 
STORMS AND WEATHER WARNINGS. 

By H. C. FRANKENFIELD, Supervising Forecaster. 
[Washington, May 4,1920.1 

The month of March was characterized by persistent 
and marked storm activity, and there were very few days, 
indeed, without some considerable ortion of the country 

There were four major storms that moved across the 
United States, and two others that were only a litkle less 

under the influence of severe weat R er conditions. 

storms were attended by 
gales, and b subsequent 

-7.-This storm was first noted on the 
off the central California coast, 

prevailing a t  the time over Alaska.. 
45 hours the LOW developed rather 

while the Alaska HIGH mo-red 
and Canadian Northwest, both 

with steadily increasing intensity, so that on the morn- 
ing of March 3 the storm center was over southwest Kan- 
sas (Dodge City, 29.48 inches), and the crest of the IIIGH 
over northern Saskatchewan (Battleford, 30.60 inches). 
East of the Mississip i River pressure was also high, de- 

warnings were issued in the Washington district, namely, 
small-craft warnings for the middle ilf coast for fresh, 

ossibly strong sou theas t winds, anfadvisor;r. warnings 
for open ports on Lake Michigan for fresh, possibly strong, 
east to north winds with snow. 

On the evening of March 3 the storm center WRS over 
the upper Mississi pi Valley, with abnormally high pres- 

ward, and at 10:30 p. m. SE. storm warnings were ordered 
along the middle Gulf coast. On the mornin of March 4 

trough from guisiaiia to Lake Michigan, with three dis- 
tinct centers, one over southern Mississippi, one over cen- 
tral Illinois, and a third over southern Lake Michigan, 
rasure continuing to rise over the Northwest with very 

pow temperatures. The advisory warnings for Lake Michi- 
gan were repeated in more emphatic form, gales, snow, 
and much colder weather being forecast, and the fore- 
casta' for nearly all sections east of the Mississippi River 
carried warnings of strong winds. At 11 :30 a. m. NW. 
storm warnings were ordered displayed generally along 
the Gulf coast from Bay St. Louis, hiss., to Carrabelle, 
Fla., strong north winds with clearing and much colder 
weather being forecast. Cold-wave warnings were also 
ordered for the upper Lake Region, west Tennesse.e, and 
the East Gulf Statcs, and warnings of frost for southern 
Florida and of freezing temperatures for the remaining 
southern districts. . m. observations showed a slow eastward 

m. SE. storm warn- 
ings were ordered displayed along t e Btlantic coast from 
Eastport, Me., to Jacksonville, Fla., winds to become 
strong from S. and to shift to NW. by the night of the 
5th. NW. warnings had also been ordered on the East 
Gulf coast from Cedar Ke s to Tampa, Fla. 

rapidly, and on the following morning it extended 
from the Carolina coast to eastern Ontario wit.h the prin- 
cipal center over the southern section. The SE. warnings 
were changed to NW. from Jacksonville, Fla., to Porta- 

A somewhat detailed B escription of 

cidedly so over the % ortheast. At this time the first 

sure and rapidly ! alling temperature to the northwestr 

the region of eatest storm activity estende f in a narrow 

Special 1 

P; movement o P the storm, and a t  4 

After the morning of t i e 4th the storm moved more 

mouth, N. H., and those at Cedar Keys and Tampa, Fla., 
lowered. At 3 p. m. of this day (5th), the following ad- 
visory warning was sent to stations and others interested: 

Pressure continues to fall rapidly at coaRt, stations. Center of dis- 
turbance near Cape Henry, apparently moving northeast. Kill cause 
severe galas, becoming north and northwest over steamer lanes for the 
next 36 hours. Much colder. 

Cold-wave warnin were also ordered on the morning 

and frosts forecast as fa r  south as the sou them limits of 
the Florida mainland. I n  the evening the warnings on 
the south Atlantic coast were lowered, and on the morn- 
ing of the 6th, with but a sin le storm center off the 

inches), the NW. warnings were continued from Dela- 
ware Breakwater northward. Severe gales were in 

rogress a t  the time (Block Island, 60 mi&.), and 
Reavy snows had been falling over the Middle Atlantic 
States, continuing over New York and southern New 
En land. Cold-wave wmnings were ordered for Maine 

freezing tem eratures, throughout the South. At S p. m. 

Me., with ales continuing from New York City north- 
eastward, %ew York reportin a maximum vqlocity of 

storm center was beyond New Brunswick, the gales had 
subsided, and high ressure and low temperatures pre- 
vailed throughout t%e entire country east of the Rocky 
Mountains, except over the Northeast. The last warn- 
ings in connection with this storm were then issued fore- 
casting another night of freezing temperatures and heavy 
frosts throughout the South. 

All warnings issued during this storm were fully justi- 
fied by the subsequent occurrences, and marine disasters 
were remarkably few. 

Storm. of March 9-15.---The second p e a t  storm appar- 
ently originated during March S over Ne-rada, and by 
the following morning a moderate LOW had formed. 
For two days it moved slowly eastward with increasing 
intensit..v, and on the morning of the 11th it was central 
over NW. Kansas (Goodland, 29.4s inches). Pressure 
was then quite high over the Atlantic States and the 
north Atlantic Ocean (Bermuda, 30.52 inches), and a t  
11 a. m. SE. storm warnings were ordered along the Gulf 
coast from Carrabelle to Pensacola, Fla.? and small- craft 
warnings over the Mobile, Ala., district. After the 
morning of the 11 th, the LOW moved more rallidly, and 
reached central Illinois by evening with rapidly rising 
pressure to the westward and norttiwestward. Advisory 
warnings were then sent to open ports on Lake Michigan 
for moderately strong NW. winds during the nest day 
with lower temperatures and rain turning to snow. The 
storm path now twnecl sharply to northeast with the 
usual increase in intensity atkencling such movement, 
and on the morning of hfarch 12 the storm was central 
over Georgian Bay (Alpena, Mich., 20.33 inches), with 
strong NW. and N. winds and snow 011 Lakes Superior 
and Michigan. 

A slight secondary disturbance had also appeared over 
NE. Tesas on the evening of the lltli ,  and began to 
move eastward, and a tornado occurred hi southwest 

of the 5th for the A tT antic States and westkrn New York, 

southern New England coast (B 5 ock Island, R. I., 28.82 

an d eastern New York, and warnings of heavy frost, or 

of the (5th t l! e barometer read 2S.i2 inches a t  Eastport, 

$3 mi./hr. from the m. On t B e'niorning of the 7th the 

' 



k m ,  1920. MONTHLY WEATHER REVIEW. 173 

Missouri (see p. 158, above). At 11 a. m. SW. storm 
warnings were ordered along the atlantic coast from 
Eastport, Me., to Hatterm, N. C., for strong S. and SW. 
winds, shifting to NW. on Saturday, March 13. By 8 
p. m., March 13, the primn.ry storm center had passed 
beyond Newfoundland, while the secondary one, which 
had reached the southern Appalachian region on the 
previous evening, hac1 also macle a turn to the northcast- 
ward, and,was over New Jersey wit,h a marked increase 
in energy (Philadelphia. Pa., Atlantic C'it.y, N. J., and 
New York City, 29.34 inches). General rains were falling 
but there had not, yet been any strong winds north of 
Hatteras. -4t 11 a. m. NW. storm warnings were ordered 
south of Hatteras ns far as Jacksonville, to be lowered a t  
sunset, and the SW. warnings to northward changed to 
NW., winds of gale force being forecast. Cold-wave 
warnings were also ordered for port.ions of interior New 
,England and the Middle Atlantic States, and frost. wwn- 
ings to southward 8.5 far as extreme iiortherii Florida. 
A t  8 p. m. March 13 the storni center \vas near the western 
Maine coast (Portland, Me.. 38.90. aiid Boston, 3S.92 
inches), and by the following evening it had reached New- 
foundland. On tlie niorniiig of March 14 the NW. storm 
warnings were ordered continued from Point Judith. R. I., 
to Eastport, Me., and by the morning of t.he 15th the 
gales had subsided. 

All storm warnings ordered for this st.orni were fully 
verified, but, tlie cold-wave warnings were only partially 
verified, although tliere was a decided fall in temperature. 

Storm. of' -1Inrch 13-1 ?.-rl'he third great storm. Pres- 
sure had remained much below the normal over the Aleu- 
tian Islands since March 4, and on the morning of the 
13th another offshoot from the general depression was 
central over the north coast of Washington. I t  moved 
southeastward a t  a fair rate of speed, but with rai?idly 
increasing development., aiid by the erenhig of March 14 
it had reached western Nebrtmka (North Platte. 2S.00 
inches), the general depression covering tlie entire in- 
terior district from the Mississippi Valley festward. At 
9:30 13. ni. advisory warnbigs were sent to open ports on 
Lake Michigan for moderately strong winds on the fol- 
lowing day, and a t  11 p. m. SE. storm warnings were 
ordered along the Gulf coast from Bag St. Louis, Miss., 
tb Carrabelle. Fla., for strong S. winds during the iicst 
36 hours. During the night of the lith-15th the storm 
tit& turned abru tly t.o tire iiortli-iiortlieast~;ar~l, illit1 

Dak0t.a . (Moorliead, Mhin., "-68 inches). Advisor): 
were repeated to open ports on Lake Michigan. w+arninT and inc uded therein wwre forec,asts of s h n g  NW. winds 

on tlie following day witli rain and snow and falling 
temperatures. At noon of the 15th SW. storm warnings 
were ordered along the Atlaiitic coast from Provincetown 
Mass., to the Virginia Capes, strong SE. and SW. winds 
being forec.ast. At S p. m. tho barometer a t  Moorhencl, 
Minn., read 28.56 inclies, and on the following morning 
the storm center was northwest of Lake Superior (Du- 
luth, Minn., and Port Arthur, Ontario, 2S.94 inches). 
Advisory warnings were again sent to open ports on 
Lake Michigan, and the SW. warnings continued on the 
Atlantic coast. At 4 p. m. the SW. warnings were es- 
tended northward to Eastport, Me. The storm center 
continued ita northenstward course with increasing 
velocity of progression, passing south of and near Janies 
Bay, and on tlie morning of the 16th it was over New- 
Brunswick. B>- crening ~t had passed heyond St. Johns, 

All warnings issued in connection with this storni were 

on the morning o P the 15th it was orel eastern South 

F. 

verified. 

Storm qf March 2640.-Fourth great storm. This 
storm was a secondary development of a primary LOW 
to the northward, and was first noted over southwestern 
Utah on tlie morning of March 26. It moved dmost 

March 37, it  was central over western 
clue eastward during the first 36 hours, and at 8 

City, 39.1G inches). Advisory warnings 
winds were a t  once sent to open ports on 
and repeated on the following morning, 
strong winds to NW. with rain or snow and lower temper- 
atures being forecast. The storni center by this time had 
turnecl t.o north-northeastward with steadily increasing 
intensity, a id  was over extreme eastern Nebraska (Sioux 
City, Iowa, 28.96 inches), with a great depression coverin 
the entire center of the countrv. After the receipt o 
special noon observations, Sw'. storm warnings were 
ordered don tlie At,lantic coast from Eastport, Me., to 

forecast. The storm was then centr over southern 
Minnesota (Minneapolis, 2S.gfj inches), and strong shiftin 
gales had occurred to the southward and southwestwarf 
It was only a few hours after bliis time that the disastrous 
toriiacloes occ.urred over portions of Illinois, Indiana, 
Ohio, Michigan, Alabama, and Georgia, causing the loss 
of 8s human lives, and pro erty destruction to the amount 
of about ~10,000,000~ getailed reports of these tor- 
nadoes will be found in the April issue of this REVIEW. 

At 8 p. ni., March 58. the storni center was over 
northern Wisconsin (Green Bay, Wis., and Duluth, Minn., 
2S.W inches), and by tlie following morning it was north 
of and near Lake Superior (White River, Ontario, 28.88 
inches), with a more rapid northeastwardly movement. 
B more moderate secondary !ow appeared during the 
night preceding over West Virginia, and by 8 p. m., 
March 39, it  was off the north coast of Massachusetts 
with much increased energy. The warnings from New 
I-ork City to Eastport, Me., were then changed to NW., 
while those t.0 the southward were allowed to expire. 

On the nioiming of the 30trh, the LOW center was over 
the Gulf of St. Lawrence, with still lower pressure (Father 
Point, Quebec, 29.3O'inclies), and by evening it was over 
Newfoundland. 
All warnings issued for this storm were justified by 

subsequent, occun-ences, escept in a few locahties. 
s t o r m  o j  ,Ma:rcA. 15-21. -This storm, while also charac- 

terized by abnormally low pressures, did not cause any 
strong winds of consequence over the district, except 
along the northern New England coast, and Its failure 
in this respect was doubtless due to the absence of high 
ressure and low temperatures immediately preceding or 

Pollowing. The storm came from the north Pacific 
Ocean, and was definitely charted on the evening of 
March 15 over southwest Oreeon (Roseburg, 29.40 
inches). The great storm that ha8 immediately preceded 
wyas then over northwest Minnesota. The Oregon LOW 
moved southeastward to southern Utah, thence east- 
northeastward by way of northwest Kansas, reaching 
northwest Iowa on the evening of March 18 (Sioux City, 
29.30 inches). 

The usual advisory.warnings were then sent to open 
ports on Lake Michigan. After this time the storm 
center moved more directly eastward, and a t  1 p. m., 
March 19, was over northeast Ohio (Erie, Pa., 29.36 
inches). At 3:30 p. ni. SE. storm warnin rere ordered 
along the Atlantic coast from Portland, ,?to Delaware 
Breakwater, Del., and SW. warnings to southward as 
far as Hatteras, N. C. By evening the storm had divided 
into two distinct sections, one over. western .New York 
and the other over southwestern Virginia, wlth a slight 

f 
Charleston, L'. 6 C., strong winds shiftin to SW. being J 
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secondary over eastern Maryland. Both the main sec-' 
tions moved rapidly northeastward during the night, and 
on the morning of the 20th, the Virginia one was over 
the Island of Nantucket (29.1s inches). By evening It 
had assed over Newfoundland, and in the meantime the 

As stated above, no strong winds occurred, escept 
along the Maine coast. There were, however, some very 
heavy snows over portions of New Tork and New 
Endand. 

&etonn of March k?4-2T.-On the morning of March 24 
a well-defined LOW extended in the form of a narrow 
trough from eastern New Mexico to southern Minnesota, 
with a center of disturbance at  each end, the northern 
one disappearing to the northward of Lake Su erior 
during the succeeding night. On the morning of &arch 
25 the southern LOW was c.entra1 over Oklahoma (Altus, 
29.14 inches'), and SE. storni warnings had been ordered 
on the previous evening dong the Gulf coast from Bay 
St. Louis, Miss., to Cedar Keys, Fls. Orders were issued 
at  3 p. m., March 25, to change these warnings to SW. a t  
sunset, and SW. warnings were also ordered on the 
Atlantic coast from Jacksonville, Fla., to Charleston, 
S. C. At 8 p. m. the center of the storm was over SE. 
Iowa (Keokuk, 29.02 inches), and advisory warnin s 
for strong winds and rain were sent to open ports on L d e  
Michigan. By the evening of March 26 the storm center 
was northeast of Lake Superior, and on the niorning of 
March 28, it was north of Newfoundland with undiniin- 
ished intensity. 

The warnings issued on the 24th and 25th for the Gulf 
coast and the Jacksonville-Charleston section of the 
Atlantic coast were verified, escept on the Atlantic 
coast, where only fresh winds occurred. 

Still another severe storm ap eared during the 29th 
north of British Columbia and evelo ed to the south- 

WEATHER REVIEW for April, 1930. The SE. storm 
ordered at 3 p. m., March 25, on the New 

Atlantic Ocean, only a short clist,ance from the coast, and 
its intensity was problematical. No strong winds fol- 
lowed, and the warnings were unnecessary. 

nort f ern section had disappeared. 

eastward. This storm will be discusse % in the MONTHLY 

coast were ordered as a matter of precaution, as 
was moving northward over the western 

WARNINGS FROM OTHER DISTRICTS. 

Chicasgo, Ill., forecast district.-The month was marked 
by the movement in rapid succession of a remarkable 
series of low-pressure areas across this forecast district. 
The barometer was abnormally low in most of the storm 
areas. As the disturbances advanced they were attended 
by eneral rains and high winds and even gales. 

T%e storm which crossed the district during the 3d and 
4th was the only one that was followed by a well-marked 
cold wave, the HIGHS not following the LOWS in the usual 
order with marked chan es in temperature. 

Rockies on the 2d and reached Kansas on the 3d was 
one rather of the winter type, and by the evening of the 
4th it had crossed the IJpper Lake Region. Snow was 
general on its northern and western sides, with stron 
winds and falling temperature. Warnings to live-stoc 
interests were issued on the morning of March 2 to South 
Dakota, Nebraska, and Wyoming points. Additional 
warnings were sent to Nebraska on the morning of the 
3d and to Kansas and west Missouri. The messages 

The disturbance whic % advanced eastward across the 

a 

d 

from the severe conditions which followed. pr he cold 

this storm, teniperatures being particuarly f f  ow in the 

contained advices of snow, cold weather, and stron 
northwest winds. Cold-wave warnings were also issue 
on the 3d to the Central Plains States, and they were 
estended on the niornin of the 4th to Illinois and a 
portion of Wisconsin. 'kese warnings, as well as the 
advices to stock interests, were fully verified, and it is 
believed that transportation and stock were rotected 

was persistent for several days followin the assage of 

Northwest. A reading of -32' was reported at Billings, 
Mont. 

Beginning on the loth, the weather conditions became 
especially active. The storm which passed across the 
district on the 10th and 11th covered a wide area, but 
the barometer readings were not especially low. How- 
ever, a few da-ys later, in the storni which crossed over 
the more northerly States on the 14th to 16th, the. 
ressure was very low, 38.56 inches being reported a t  

Loorhead, Minn. 
While the pressure in the following two storms was 

also low, it was not until the 28th that the reading again 
fell below 29 inches. On the morning of that day the 
barometer at Sious City, Iowa, registered 25.96 inches. 
In the southeast quadrant of this storm, far from the 
writer, in northern Illinois, three distinct tornadoes 
deveJoped, which caused dania e amount,ing to ' 

$3,150,000, 325 houses were wreckef, and 38 lives were 
lost, and 300 injured. 

There wkre seven storms in all which crossed the 
district, and each one was attended by more or less 
severe gales. Generally speaking, it was probably the 
windiest month in this forecast district for a long eriod 
of years. Warnings of the ales were given in a a vance 
of these storms to the vessefinterests on Lake Michigan 
maintaining winter navigation. 

Warnings of snow and colder, with strong northwest 
winds, were sent to the livestock interests on the mornin 

on the morning of the 17th to Wyoming and west 
Nebraska. The conditions following these warnin s 

days of the month, but nevertheless the warnings were 
justified.-H. J. Cox. 

New Orleans Forecast D,ktrict.--Storm or small craft 
warnings were issued for the Tesas coast on the 3d, 
l l th ,  14th, 24th, and 27th, and for the Louisiana coast 
on the 4th and 24th. These warnings were generally 
justified. No general storm occurred without warnings. 

A cold wave overspread the district during the 3d, 
4th, and 5th, for which timely warnings were issued. 
No cold wave of any importance occurred without warning. 

Five weather warnings were issued as occasion 
re uired.-Z. M. C71:n.e. 

Cben.vt~ Forecast D,istrict.-The month was character- 
ized in the Denver Forecast District by abnornially low 
temperature and windy weather. An unusually lar e 

district, causing frequent serious delays in telegraphic 
service and some interruption to railroad traffic in the 
mountain districts. Some winter grains were uncovered 
in eastern Colorado by strong winds. As is usual in 
storms that cross the mountains, an excess of precipita- 
tion occurred on the western slope and a deficiency in the 
districts east of the mountains. Record-breaking cold 
weather revailed in eastern Colorado in the fore part of 

' 

of the l l t h  to points in Kansas and west Missouri, an d 
were not as severe as those of the storm during the ear f y 

number of deep storms from the Pac.ific coast crossed t % e 

the mont R , an anticyclone of marked intensity spreading 


